The objective of this study was to evaluate selected reproductive parametres of sows stabled in farrowing houses with diff erent technologies and losses of piglets from birth to weaning. Each variant involved 40 sows and 40 litters and the aim was to demonstrate the eff ect of the housing on losses of piglets. One variant (housing A) was modern while the other (housing B) was older. The total number of piglets reached in housing A was 13.18 ± 1.85 against 13.03 ± 1.91 in housing B. The values of live-born piglets reached 11.50 ± 1.36 in housing A against 11.36 ± 1.46 in housing B. The number of stillborn piglets found in housing A was 1.68 ± 1.49 and in housing B 1.65 ± 1.17. The diff erences found between the groups in the total number of piglets and the number of live-born and stillborn piglets are not statistically signifi cant. The number of reared piglets was 10.03 ± 1.33 in housing A versus 8.78 ± 1.56 in housing B. In group of sows in farrowing house A (housing A) the recorded loss of piglets in pieces was 1.48 ± 1.04 against 2.60 ± 1.63 in housing B. In percentage the loss of piglets in housing A reached 12.56 ± 8.50 versus 22.29 ± 13.46 in housing B. Statistical analysis of the numbers of reared piglets and losses of piglets proved highly statistically signiffi cant diff erences (P ≤ 0.001).
INTRODUCTION
The prosperity of sow rearing and production of piglets is infl uenced by many factors and the new technologies defi nitely belong to them (Horký, 2014) . It can be said that modern technologies enable to exploit maximally the actual genetic potential of sows for several reasons. An optimum use of sow's production potential and the maintenance of its good health condition are surely in the foreground (Horký et al., 2012; Horký et al., 2013) . Modern technologies should not only enable savings of energy, feed and labour, but also comply with natural requirements of animals. In this process, elimination of negative eff ects on the environment and a marked reduction of labour consumption play an important role (Rodríguez et al., 2012) .
Individual crates for pregnant/delivering and lactating sows represent the most popular housing system. Andersen et al. (2005) mentioned that the adjustable length of crates reduced the risk of overlaying. According to Oliviero et al. (2008) , the main reason for the use of crates was an eff ort to reduce losses of piglets due to overlaying.
To protect piglets, it is necessary to create a certain restricted space with local heating (i.e. nest). In principle, this can be solved in two diff erent ways, by means of heated fl oor (using electric heating or hot-water tubes) and/or by air heating (using infrared radiators or infrared lamps). Although the installation of fl oor heating is more expensive, it is better from the physiological (and also operational) point of view because it protects sensitive abdominal organs of piglets (Špinka and Illmannová, 1995) . According to Weary et al. (1996) , the localisation of heat source is very important because it attracts piglets to rest. The heated nest should be localised outside of sow's reach but not too much because piglets want to be near their mother during the fi rst hours of their life.
Regarding the fact that the Czech Republic is now a member country of EU, it should be said that Czech pig farmers are under a strong pressure from the side of their foreign competitors (Nejedlý, 1999) . As mentioned by Rodríguez et al. (2012) , the continuously stricter and stricter EU regulations concerning welfare of sows make production of piglets more and more complicated. The aforementioned trends indicate that, as far as the welfare of pregnant sows is concerned, the future development will be oriented to new technologies and development of new housing systems for pregnant and delivering sows (Damm et al., 2006) .
The objective of this study was to evaluate selected reproductive performance of sows stabled in farrowing houses with diff erent technologies and losses of piglets from birth to weaning.
MATERIAL AND METHODS
The experiment involved 80 hybrid sows from the 1 st to the 5 th litter (Czech Large White x Czech Landrace) housed in farrowing houses with two diff erent types of housing. Each variant involved 40 sows and 40 litters and the aim was to demonstrate the eff ect of the housing on losses of piglets. One variant (housing A) was modern while the other (housing B) was older. The piglets were weaned at the age of 28 days. All sows received the same feed mixture and feeding rations were given individually according to the performance of animals.
Housing A: Barriers of these parturition pens were made of plastic material. The fl oor of the pen was made either of concrete (in the front part) or of plastic grids (in the rear). Crates could be opened from the side. Their rear parts were telescopic and could be adjusted to the required length of sow's body. In this type of crates, the laying sow is partly fi xed by side barriers (metal arcs) that reach to the space where the sow is lying; this enables only slow laying down so that piglets have enough time to escape and to protect themselves. The fl oor of the nests for piglets is heated and the infralamp is mounted on a plastic plate that partly overlaps the barriers of the nest.
Housing B: Barriers of farrowing pens were made of wood and the fl oor of concrete (with some straw as litter). Crates could be opened and also adjusted to the length of sow's body. Crates were not equipped with internal side barriers preventing the overlaying of piglets. An optimum temperature for piglets was assured by heated pads placed on the fl oor.
In both farrowing houses, there was a positivepressure ventilation: incoming air was supplied from ventilation slots situated below the ceiling and air outlet was solved by fans installed in outer walls.
In both groups of gilts (housing A, B) phenotypic levels of selected reproductive parametres were observed, namely the total number of born piglets, the number of live-born piglets, the number of stillborn piglets, the number of reared piglets and the number of piglets lost from birth to weaning.
The obtained reproductive paramteres and the losses of piglets in the housing A were compared to the parametres obtained for housing B and basic statistical characteristics for diff erences in evaluated parametres between the groups of sows were analyzed, namely mean, standard deviation and conclusiveness based on the t-test. The symbol *** stands for P ≤ 0.001, ** stands for P ≤ 0.01, * stands for P ≤ 0.05 a NS stands for P ≥ 0.05. The statistical evaluation was done using so ware STATISTICA version 10.0 and Microso Excel 2010.
RESULTS AND DISCUSSION
Tab. I presents total numbers of piglets, numbers of live-born, stillborn and reared piglets per litter from sows stabled in diff erent types of farrowing houses. The total number of born piglets from the sows in farrowing house marked as housing A reached 13.18 ± 1.85 against 13.03 ± 1.91 from the sows in housing B. The diff erence between the groups of sows was not statistically signifi cant. Nguyen et al. (2011) state that the litter size at birth is infl uenced by many factors. By examination of performance of fi ve hundred hybrid sows they found 12.3 piglets born per litter. According to Wolf et al. (2008) , the aim of the present genotypes of sows is to give birth to the highest possible number of viable piglets. Their experiment showed 13.70 piglets born per litter.
The values of live born piglets were 11.50 ± 1.36 in housing A versus 11.36 ± 1.46 in housing B. The diff erences between the groups are not statistically signifi cant. Gu et al. (2011) in their evaluation of farrowing pens mentioned 11.2 live-born piglets; this corresponded with number 11.0 published by Kilbride et al. (2012) . A little lower numbers of liveborn piglets were published by Knap and Hájek (1970) who in their evaluation of diff erent housing technologies recorded 9.79 live-born piglets. This value corresponded with number 9.70 published by (Arango et al., 2006) .
The number of stillborn piglets found in the group of sows in farrowing house A (housing A) was 1.68 ± 1.49, on the contrary, in the group of sows in the other type of farrowing house (housing B) it was 1.65 ± 1.17. No statistically signifi cant diff erence was found between the evaluated groups. Schneider et al. (2011) point out that the number of stillborn piglets is determined by the size of the litter, which also infl uences parturition lenght. Longer parturition means higher number of stillborn piglets. Vanderhaeghe et al. (2010) The number of reared piglets is considered the most important eff ect of breednig sows. The sows in farrowing house marked as housing A reared 10.03 ± 1.33 piglets against the sows in housing B with 8.78 ± 1.56 reared piglets (Fig. 1) . The diff erence between the housing types was 1.25 piece of piglets in favor of more modern type of housing (housing A), which means a highly statistically signiffi cant diff erence (P ≤ 0.001). According to Vanderhaeghe et al. (2010) , the number of weaned piglets is the most important parameter of sow's performance. Knap and Hájek (1970) in their earlier study, which was performed in farrowing houses with older technologies, recorded 8.37 weaned piglets; this was by 0.41 piglet less than in housing B. Similar results were published also by Andreevov, Ilievov and Todorov (1990) who analysed performance of lactating sows and described 8.24 reared piglets per litter. Wolf et al. (2008) document in their work, that the quantity of reared piglets should exceed number 11.
Tab. II and Fig. 2 show losses of piglets from birth to weaning per litter. In the group of sows stabled in farrowing house A (housing A), the losses in pieces achieved 1.48 ± 1.04 against the sows in farrowing house B (housing B), where the losses were 2.60 ± 1.63 pieces. The diff erence between the farrowing houses was 1.12 piglet in favor of more modern housing (housing A). In percentage the losses in housing A were 12.56 ± 8.50 versus 22.29 ± 13.46 in housing B, which means that the diff erence between the groups is 9.73%. The statistical evaluation showed highly statistically signifi cant diff erence (P ≤ 0.001) in favor of housing A. Paška (1997) mentioned that in a group of sows of the Large White breed, the loss was 1.20 piglet while in a group of hybrids Large White x Czech Improved Meaty White it was equal to 1.60 piglet. Similar results were published also by Kašpar and Vejnar (1980) who found out that losses in pens and in a combined system of housing were 1.56 vs. 1.47
I: Basic statistical characteristics of selected reproductive parametres by housing
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1: Number of reared piglets by the housing (pcs/litter)
piglets per litter, respectively. According to Rootwelt et al. (2012) the losses of piglets from the liveborn to the weaned in problematic herds reaches 16.20%. Results obtained by Mellor and Staff ord (2004) indicated that in individual technologies the overlaying of piglets was the most frequent cause of losses. Weary et al. (1996) , who compared diff erent types of farrowing houses, mentioned that piglets were laid on most frequently on the fi rst day of their life (i.e. immediately a er their birth) than later on. This could be explained by the fact that on the day of parturition the sows were more active than during the following days. Important point was also the protective role of metallic barriers that reduced the risk of overlaying and, last but not least, the necessity of ensuring the thermal comfort in nests situated out of sow's reach. The importance of adequate structural elements and localisation of the heat source out of sow's reach was mentioned also by Damm et al. (2000) . Marchant et al. (2000) emphasised the importance of adjustable length of crates. According to Andersen et al. (2005) , who analysed losses of piglets due to overlaying, the highest losses occurred within the fi rst fi ve days of the life of piglets. 
CONCLUSION
The experiment showed no statistical diff erences in the total number of piglets and the numbers of live-born and stillborn piglets per litter between evaluated sows within used technologies of stabling in farrowing houses. The evaluation of reared piglets per litter revealed highly statistically signifi cant diff erence (P ≤ 0.001) in favor of sows stabled in more modern operation. Also the evaluation of the losses of piglets from birth to weaning proved highly statistically signifi cant diff erence (P ≤ 0.001) in favor of more modern housing. These fi ndings prove that modern technologies of housing applied in farrowing houses of sows lead to better parametres of performance of sows and losses of piglets from birth to weaning, which indicates the necessity of modernization of stables for sows.
